Nowadays, Pervasive Information Systems has increasingly become a focus of communication technologies development. In this paper, we focus on document adaptation within Pervasive Systems. Such adaptation is reached using document multistructurality. In fact, each document structure may represent a different document view which is adapted to a particular context. Thus, we introduce the MVDM model which ensures on the one hand, the multistructured document management, and on the other hand, the generation of new contextual views that are suited to different uses. In order to illustrate the feasibility of our approach, we provide a process of document adaptation based on the MVDM model.
INTRODUCTION
With the advent of new information and communication technologies, new needs have emerged mainly requirements dealing with exploitation of document that represents the biggest information source. In fact, the rapid development of mobile computing (mobile phone, laptop, PDA and so on...) induces new applications and new challenges. This development has promoted the notion of Pervasive Computing. To be in such context requires the design and the development of the reliable and powerful methods and tools that exploit the document information. These methods and tools must make the information accessible at anytime and anywhere, regardless of the devices used.
The main goal of our work is to propose a solution to dynamically manage and create adapted document representations from the integration of all available document information in function of contextual situation. Thus, we present a solution for the document adaptation in response to a user request in a given context. The capacity offered by a model of multistructured documents include the consideration of different views attached to a document, but also offer the option to add other views linked to that document. These views can generate different contextual representations of a document adapted to context.
After presenting the general context of our work, we present some related works which deal with adaptation. In this paper we focus on the document adaptation and therefore we detail the various issues involved. We propose a solution based on the document multistructurality. Thus, we formalize a methodology for modeling these documents. This methodology is based on a fragmentation technique: the document is divided into structural nodes connected by relations. This fragmentation allows to link each piece to one or more views. From these views, we propose to generate contextual representations of the document. To illustrate our proposal, we treat the example of a medical file that must be adapted to the context of its use. Through this example, we present some instantiations of our model. Finally, we propose a process of dynamic adaptation of documents. This process describes the various possible cases of adaptation. (Mogul, 2001 ) focuses on the transcript image for the web. The advantage of these works is the centralization of adaptation mechanisms. Thus, the entity adaptation for a particular context is applied only once on the server. Conversely, poor knowledge of the client's characteristics may be source of erroneous information and therefore a source of a bad adaptation. Moreover, despite their ability of processing, the servers may be congested due to many requests and may not be able to satisfy some clients. To resolve this problem, (Luo et al., 2004) have proposed an adaptation by rewriting queries. This solution allows to secure data exchanged through the creation of virtual views. In this paper we focus on the dynamic adaptation of document content on the server side. The question that arises is how to deliver the adapted document for a suitable context. Should we define in advance the contextual situations and jointly document descriptions arising? Or must we generate dynamically an adapted document according to a suitable context?
The definition and storage of different document versions according to any contextual situation ensure adequate adaptation because there are as many document versions as possible contextual combinations. However, this solution generates a complexity, redundant storage and a lack of flexibility due to the difficulty of taking account of a not predefined contextual situation.
The ad hoc generation of contextual representations of the document provides a dynamic adaptation. This generation may be done by a direct matching between the original structure of the document and the structure defined by the context. In this case, the problem is the reliability of results given the heterogeneity that might exist between the two structures to compare.
FROM MULTISTRUCTURALITY TO ADAPTATION
Documents, complex or not, can be defined and described through different structures that are linked to the nature of documents or related to the uses that may be done. These structures may be more or less independent. They might contain their own fragments or use those of one or many structures while adding additional information. Therefore, a same document may be represented through several structures having a same nature according to the context for using this document. The use of these structures seems to be an appropriate solution to generate a contextual representation of the document. In fact, each structure has a particular document organization. It allows to identify unambiguously the information fragments that compose the document, and their emplacement. Thus, to be able to adapt the description of document to any content, it is necessary to fragment this document in structural nodes that are connected through various kinds of relations. A relation connects two nodes according to a particular view. Each view represents a sub-structure of the overall structure of a document. It is then composed of a set of nodes included in the set of nodes extracted from this document. The view notion is used to define the several types of structures (Djemal et al., 2008) .
Taking into account the different views related of a same document seems to be an appropriate solution to find the adequate document representation according to a particular context. Each view represents a particular context. For example, we can get an "expert" view and a "framework" view, etc.
Thus, we defined two types of views: Structural views: to identify the different types of structures. Contextual views: to take into account the various contextual representations of a document.
To describe these structural and contextual views, we propose the model MVDM presented in what following, as well as adaptation capabilities it offers.
MVDM Model
The model MVDM "Multi View Document Model" is designed to manage multistructured documents. It includes both levels generic one and specific one (Djemal et al., 2008) . Generic Level. The generic level provides a meta representation of documents. In this level, the views are described of a generic way regardless of the document specifications.
The notion of generic structure (GS) allows to group documents in classes. Each document class is considered as an homogenous and coherent document set of a structural point of view. Specific Level. 
CONCLUSIONS
This paper proposes a solution for the document adaptation within pervasive information systems. This solution is based on the management of document representations through contextual views. The representation and the coordination of these views are established according to MVDM Model.
In fact, this model manages two kinds of views: structural views and contextual views. Through these views, it is possible to define several structures for a same document. From these structures, context adapted documents are generated. To achieve these goals, we propose an adaptation process based on the MVDM Model. This process ensures:
the document adaptation to a contextual predefined situation. This kind of adaptation is guaranteed by the matching between the SS of the original document and the GV representing the contextual situation, the document adaptation to a undefined contextual situation. This done through the generation of new GVs adapted to new contexts. There are two approaches to manage the multistructurality: one based on models (Bruno et al., 2006) (Chatti et al., 2007) (Le Maitre, 2006) and another based on syntax (Huitfeldt, 1993) (SperbergMcQueen et al., 2004) . The MVDM model is part of the first category of approaches. The breakdown of multistructurality related works is presented in (Djemal et al., 2008) . The use of approaches has shown the need of further treatment to exploit these documents. In fact, the syntactic approaches require a specific parser to the proposed solution, while the approaches based on models require specific language (for example some extensions of XQuery languages).
The originality of the MVDM model lies on the definition of the generic level. This level has two particular meta classes: "GenStr" and "GenView". The "GensStr" serves as a grammar or schema for a multistructured document. "GenView" represents one of the structural descriptions of this document. Thus, each GV allows to define clearly the structural organization of a SV which is used to generate the adapted version of a document.
Our proposals have been validated through a tool entitled MDOCREP (Multimedia Document Repository), which integrates and analyzes the multistructured documents and especially multimedia documents. We have shown the ability of this tool to manage the incorporation of multiple views of a document. Therefore, it can generate the adapted documents according to these views.
The evaluation of our system within dynamic context is a major concern, which we will consider in our future work. Concretely, we will try to define interchange mechanisms and protocols in order to transfer contextual parameters and adapted documents. These must be done within an architecture specific to our proposals. 
